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CHANGES  IN  COSTS  ON  SPRING  WHEAT  FARMS 
In  the  Northern  Plains 

by 

James  Vermeer,  Agricultural  Economist 
Production  Economics  Reseairch  Branch 
Agricultural  Research  Service 
United  States  Department  of  Agriculture 

SUMMARY 

In  this  report,  cost  data  are  used  to  measure  the  changes  in  costs  of 
operating  spring  wheat  farms  in  the  Northern  Plains,  and  the  changes  in 
costs  of  producing  spring  wheat  on  these  farms.  Data  used  in  this  report 
were  obtained  largely  from  the  series  of  studies  of  costs  and  returns  by 
types  of  faurms.  In  estimating  the  costs  of  producing  wheat,  it  was  neces- 
sary to  allocate  to  wheat  a fair  share  of  severail  items  of  overhead,  cost. 

In  some  instances,  because  no  generally  accepted  method  exists  for  distribut- 
ing overhead  costs,  they  were  aU-located  in  accordance  with  the  best  judgment 
of  the  author.  A different  allocation  could  have  been  made. 

It  is  sometimes  difficult  to  distinguish  between  necessary  and  actual 
costs.  Some  cost  items  were  incurred  because  farmers  had  adequate  Incomes 
amd  cost  reduction  was  not  as  important  as  convenience,  or  some  other  con- 
sideration. This  report  is  based  on  actuail  costs  as  nearly  as  they  could  be 
determined. 

Several  measures  of  costs  were  used.  Among  these  are  costs  per  unit 
of  production  on  an  average  farm  as  a whole  and  costs  per  bushel  of  wheat. 
Both  kinds  of  costs  are  measured  In  terms  of  combinations  of  prevailing  and 
normal  yieMs  amd  prices.  Costs  of  production  on  tenant -operated  farms  aire 
compared  with  similar  costs  on  owner -operated  farms.  Because  operator  amd 
fauDily  labor  and  land  normally  are  resldirnLL  claimants  to  gross  income, 
several  levels  of  chaurges  for  these  services  have  been  used  to  reflect  various 
assuD^tions  regairding  returns  to  them. 

Two  groups  of  factors  have  had  opposite  effects  on  changes  in  costs  on 
spring  wheat  farms  since  19^.  Continuously  rising  prices  of  goods  and 
services  used  in  production  aind  the  increaising  proportion  of  these  goods  and 
services  purchased  from  nonfarm  sources  have  caused  faunn  costs  to  rise  at  an 
accelerated  rate.  On  the  other  hand,  lairger  faunns  and  increased  efficiency  in 
production  throu^  mechanization  and  other  technological  improvements  have 
tended  to  hold  down  costs.  The  net  effect  hats  been  an  Increase  in  costs  per 
farm  and  in  costs  per  unit  of  production.  If  atllowance  is  made  for  the  wide 
fluctuations  in  yields  of  crops  caused  by  variations  in  weather,  the  increase 
in  cost  per  \mit  of  production  has  been  less  than  the  increase  in  prices  paid. 


From  1937-^  to  costs  of  producing  wheat  and  costs  of  producing 

other  commodities  on  spring  wheat  farms  rose  at  about  the  same  rate.  Since 
1947-49,  costs  of  producing  wheat  have  risen  much  faster  than  costs  of  produc- 
ing other  commodities  on  these  farms,  largely  because  yields  of  wheat  have  not 
kept  up  with  rates  of  production  of  other  enterprises.  In  1953-54,  average 
costs  of  producing  wheat  on  these  farms  ranged  from  $1.56  to  $2.24  a bushel  at 
normal  yields,  depending  on  how  much  of  the  cost  of  fallowing  is  charged  to  the 
wheat  enterprise  and  on  the  level  of  charges  made  for  use  of  operator  and 
family  labor  and  land. 

Since  19^7“^9>  costs  of  producing  wheat  on  these  farms  have  risen  more 
th€in  have  prices  received  for  wheat.  Government  support  prices  for  wheat, 
however,  have  risen  more  than  have  costs  of  production. 

Because  many  costs  are  incurred  before  feirmers  have  a dependable  basis 
for  estimating  production,  most  of  the  costs  in  one  season  are  fixed  regard- 
less of  the  level  of  production  obtained.  Consequently,  costs  per  unit  of 
production  are  closely  correlated  with  changes  in  production.  Changes  in  pro- 
duction of  wheat  following  Government  programs  that  caused  a reduction  in  the 
acreage  of  wheat  affected  the  costs  of  production  very  little.  Farmers  were 
able  to  shift  to  production  of  other  crops  that  used  the  same  production 
resources.  Thus  they  maintained  their  volume  of  production  with  little,  if 
any,  change  in  costs.  Incomes  probably  were  lower,  however,  because  of 
shifts  to  crops  of  lower  value. 

Production  practices  have  shifted  from  the  use  of  feurm-produced  horses, 
feed,  and  labor  to  use  of  machines  and  materials  from  nonfarm  sources.  Be- 
cause of  this  change,  cash  costs  have  risen  relative  to  total  cost.  Also, 
total  costs  tend  to  be  less  flexible. 

Data  with  which  to  measure  the  range  in  costs  of  production  on  individ- 
ual wheat  farms  are  not  available.  To  obtain  such  estimates  detailed  records 
of  production  and  expenses  would  need  to  be  obtained  and  analyzed. 


THE  PROBLEM 

In  this  study  only  the  costs  on  one  type  of  farm  and  the  costs  of  pro- 
ducing wheat  - the  principal  product  of  this  type  of  farm  - are  considered. 
This  is  an  exploratory  analysis  of  the  costs  of  operating  farms  and  producing 
farm  products  in  one  segment  of  American  agriculture. 

Costs  are  affected,  not  only  by  prices  paid  for  goods  and  services 
used  in  production,  but  also  by  changes  in  technology  and  volume  of  production 
per  farm.  Much  of  the  cost  of  operating  a farm  is  fixed  or  semifixed  in  the 
form  of  depreciation,  interest,  taxes,  repairs,  and  operator  and  family  labor 
and  management.  To  the  extent  that  these  costs  can  be  spread  over  a large 
volume  of  production,  costs  per  unit  aire  reduced. 
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This  report  presents  an  analysis  of  costs  on  spring  wheat-small  grain- 
livestock  farms  in  the  Northern  Plains.  In  many  respects,  chsuiges  in  costs 
on  these  farms  are  comparable  to  those  on  other  spring  wheat  farms  in  s\ir- 
rounding  areas  where  weather  and  methods  of  production  are  similar.  However, 
the  level  of  costs  may  differ  because  of  differences  in  combination  of  enter- 
prises, value  of  land,  depreciation,  other  overhead  costs,  and  volume  of 
production. 


USE  OF  COST  DATA 

Ordinarily,  cost  data  serve  three  ma^or  piirposes:  (l)  For  use  in  esti- 
mating costs  and  incomes  of  operating  farms  under  alternative  operating  plans; 
(2)  as  a basis  for  establishing  prices  of  commodities;  and  (3)  as  a measure  of 
economic  change. 

The  first  of  these  purposes  - the  budgeting  of  farm  costs  cmd  incomes 
under  alternative  operating  plans  - is  perhaps  the  most  widely  adopted  use. 

For  budgeting  of  this  kind,  partial  costs  often  are  as  satisfactory  as  total 
costs.  They  provide  a measure  of  the  differences  in  costs  atnd  incomes  among 
enterprises. 

The  use  of  cost  data  to  establish  a basis  for  support  prices  has  been 
proposed  more  than  once,  but  so  far  these  data  have  not  been  accepted  as  a 
basis  for  price  supports  in  the  United  States.  The  method  has  been  used  in 
some  foreign  coiintries  with  varying  degrees  of  success. 

Cos t-of -product ion  data  are  used  in  this  report  to  measure  economic 
change.  Although  the  estimates  were  made  in  accordance  with  generally  ac- 
cepted procedures  and  as  accurately  as  was  feasible,  the  level  of  costs  for 
this  purpose  is  less  significant  them  the  changes  in  costs. 

Farming  systems,  farm  sizes,  and  farm  technology  change  rapidly.  To- 
day, as  a rile,  more  capital  and  less  labor  are  used  per  farm  than  were  used 
formerly.  Production  per  faim,  risks,  and  cash  costs  are  greater  as  a result 
of  these  changes.  In  order  to  appraise  adeqiaately  the  problems  with  which 
farmers  are  faced  as  a result  of  these  changes  and  to  provide  information  for 
the  formulation  of  agricultural  policies  and  programs,  the  effects  of  these 
changes  on  farm  production  and  costs  by  types  of  feurm  and  by  major  enterprises 
on  these  farms  must  be  known. 

An  analysis  of  costs  sheds  some  light  on  several  facets  of  economic 
change.  For  exan5)le,  the  increase  in  the  prc^rtion  of  goods  and  services 
used  in  production  that  comes  from  the  nonfarm  segment  of  the  economy  has 
reduced  the  flexibility  of  farm  operating  expenses.  This  change,  combined  with 
an  increase  in  size  of  farms  and  a higher  price  level,  has  resulted  in  an  in- 
crease in  annual  cash  operating  e:q)enses. 
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Year-to-year  changes  in  yields  or  prices  frequently  obscure  the  changes 
that  have  occurred  in  real  costs  or  efficiency.  However,  a measure  of  changes 
in  efficiency  can  be  obtained  by  adjusting  production  and  costs  to  the  levels 
that  would  have  been  obtained  with  normal  prices  £ind  yields.  To  a large 
extent,  factors  other  than  prices  and  yields  are  subject  to  control  by  farm 
operators.  By  assuming  a normal  relationship  for  prices  and  yields,  most  of 
the  remaining  changes  in  costs  per  unit  of  production  can  be  attributed  to 
changes  in  efficiency. 

A large  part  of  the  cost  of  operating  farms  is  made  up  of  fixed  costs  - 
operator  and  family  labor,  t€ixes,  interest  on  investment  - which  vary  only 
slightly,  if  at  all,  with  variations  in  total  production.  Changes  in  these 
fixed  costs  relative  to  variable  costs  have  an  important  bearing  on  the  pro- 
duction plans  of  farmers. 

In  addition  to  providing  axi  analysis  of  costs  at  the  level  of  the  farm 
as  a whole,  the  method  ixsed  in  this  analysis  lends  itself  also  to  the  measure- 
ment of  costs  of  enterprises  and  commodities  con5)arable  to  measurement  of 
total  farm  costs.  Usually,  farms  are  operated  as  combinations  of  enterprises. 
Farm  policies  and  programs,  on  the  other  hand,  usually  are  focxised  at  the 
enterprise,  or  commodity  level.  An  estimation  of  costs  for  the  enterprise 
that  is  comparable  to  costs  for  the  farm  as  a whole  provides  a link  between 
the  real  basis  of  costs,  the  management  firm,  and  the  level  at  which  policies 
and  programs  are  aimed,  that  is,  the  commodity. 

As  the  costs  of  any  commodity  rise  relative  to  the  price  of  the  com- 
modity, farmers  may  be  expected  to  shift  to  production  of  other  commodities 
for  which  cost-price  ratios  are  more  favorable.  For  example,  preliminary 
analysis  indicates  that  the  ratio  of  costs  to  prices  of  cattle  as  a minor 
enterprise  on  wheat-small  grain-livestock  farms  has  been  favorable  relative 
to  cost -price  relationships  in  production  of  grain,  and  that  as  a result,  pro- 
duction of  beef  cattle  has  expanded  rapidly.  Expansion  of  the  beef  cattle 
enterprise  on  these  farms  may  be  expected  to  continue  until  the  ratios  of  costs 
to  prices  of  cattle  are  more  nearly  in  line  with  those  of  grain. 


SOURCE  OF  DATA  FOR  THIS  STUDY 

This  report  is  made  up  chiefly  of  an  analysis  of  data  from  a series  of 
studies  of  costs  and  returns  by  type  of  farm.  These  costs-and-returns  series 
provide  data  on  size,  organization,  yields,  production,  sales,  and  detailed 
expenditiires  and  costs  on  average  commercial  family-operated  wheat-small  grain- 
livestock  farms  in  north-central  North  Daikota.  l/  Unless  otherwise  indicated, 
the  cost  data  presented  in  this  report  are  based  on  owner-operated  farms  that 
are  free  of  debt. 


1/  For  additional  information  concerning  this  series  of  studies,  see  Farm 
Costs  and  Returns,  195^^  with  Comparisons,  U.  S.  Dept.  Agr.  Inform.  Bui.  139^ 
June  1955* 
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ALLOCATION  OF  COSTS 

Data  are  available  by  enterprises  for  many  items  used  in  production, 
such  as  man  labor  and  tractor  work  on  each  enterprise,  seed  used  per  acre,  and 
feed  fed  per  unit  of  livestock.  For  many  other  items,  such  as  machinery  other 
than  tractors,  taxes,  insurance,  motortruck  and  automobile  use,  it  was  nec- 
essary to  develop  a plan  for  allocating  them  to  specific  enterprises.  The 
products  of  some  "enterprises”  such  as  pastiare,  service  buildings,  machinery, 
and  horses  are  used  entirely  within  the  farm.  Although  the  costs  of  these 
enterprises  were  included  in  total  farm  costs,  no  product  was  sold.  There- 
fore, it  was  necessary  to  estimate  the  costs  of  these  enterprises  and  to 
a3J.ocate  the  costs  among  the  enterprises  from  which  products  were  sold  or  for 
the  products  of  which  there  is  an  established  market  and  price. 


THE  NATURE  OF  COSTS 

Costs  incurred  by  farmers  are  not  independent  of  the  incomes  that 
farmers  receive.  Costs  of  operating  wheat  farms  in  the  Northern  Plains  rose 
rapidly  from  19^0  to  195^*  During  much  of  that  time,  incomes  were  rising  or 
were  at  fairly  hi^  levels  relative  to  costs.  When  incomes  are  hi^,  farmers 
do  not  try  to  hold  down  costs  to  the  extent  that  they  do  when  incomes  are  low. 
They  are  likely  to  raise  their  "level  of  farming"  as  well  as  their  level  of 
living.  Because  the  farm  family,  management,  and  the  farm  labor  force  are 
one  and  the  same,  farmers  buy  machinery  and  use  production  methods  that  make 
their  work  easier  or  more  pleasant,  even  though  less  expensive  machines  and 
methods  might  be  used.  In  addition,  the  hours  of  labor  may  be  reduced  some- 
what. 


A similar  situation  is  found  with  changes  in  costs  in  other  industries 
when  business  is  flourishing  and  profits  are  hig^.  Labor  waints  improved 
working  conditions,  higher  wages,  and  shorter  ho\irs.  Management  is  concerned 
with  getting  the  work  done  with  less  labor,  and  if  machines  can  do  the  work 
more  cheaply  than  labor,  machinery  is  substituted  for  labor. 

The  higher  level  of  farming  reflects  a change  in  technology  though  not 
necessarily  an  improvement  in  efficiency.  These  changes  in  farmers*  attitudes 
toward  expenditures  make  it  difficult  to  con5)are  costs  in  periods  of  low  prices 
emd  low  incomes  with  other  periods  of  high  prices  and  high  incomes.  Also,  in 
periods  of  high  prices  and  incomes,  it  is  more  difficult  to  define  costs. 

Although  one  enterprise  may  be  more  profitable  than  others,  farmers 
seldom  shift  entirely  to  a one -enterprise  system.  The  combination  of  enter- 
prises they  choose  is  the  one  that  they  believe  will  give  them  the  greatest 
return  to  resources  under  their  control. 
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The  retiirn  to  labor  and  land  used  in  a minor  enterprise  may  be  below 
the  return  to  con5)arable  resources  used  in  the  major  enterprise,  and  the 
cost  of  the  minor  enterprise  as  usually  computed  may  exceed  the  value  of  the 
product.  Ordinarily,  however,  if  costs  are  baaed  on  the  return  to  labor  and 
other  resources  that  the  operator  is  willing  to  accept  (as  opposed  to  no 
return  from  unused  resources),  they  do  not  exceed  the  value  of  the  product. 
Because  the  return  to  the  otherwise  \mused  resources  that  farmers  are  willing 
to  accept  differs  from  farm  to  farm,  a cost  that  is  comparable  to  price  can- 
not be  estimated.  It  can  be  assumed  that  the  cost  based  on  usual  rates  of 
performance  and  expected  production  does  not  exceed  the  value  of  the  product 
if  expected  prices  are  realized. 

Figure  1 shows  the  trend  in  gross  income  and  operating  e^^enses  on 
wheat-small  grain-livestock  farms  in  the  Northern  Plains  from  1930  to  195^* 
The  difference  between  the  two  is  net  farm  income.  Operating  e^qpenses  are 
only  part  of  the  costs  on  these  farms,  but  they  are  the  easiest  to  measure 
directly,  and  the  costs  on  which  agreement  can  be  obtained  most  readily. 
Operator  and  family  labor  and  management  and  use  of  capital  also  contribute 
to  production  emd  are  important  items  in  the  total  cost,  but  an  acceptable 
measure  of  their  value  is  more  difficult  to  obtain.  An  estimate  of  the 
charges  for  these  services  also  is  shown  in  figure  1. 

Normally  these  services  receive  remuneration  in  the  form  of  net  in- 
come. They  are  the  residual  claimants  to  the  difference  between  gross 
income  and  operating  e2q>enses.  In  this  analysis,  however,  labor  and  manage- 
ment of  the  operator  and  family  are  charged  to  the  farm  at  the  wage  rates 
these  persons  would  have  received  had  they  chosen  to  work  on  other  farms. 

Only  the  actual  labor  used,  not  the  labor  available,  is  charged  to  the 
farm.  Use  of  capital  charged  to  the  farm  is  computed  by  multiplying  the 
value  of  the  assets  by  the  interest  rate  on  loans  that  normally  would  be 
secinred  by  similar  assets.  Some  theoretical  weaimesses  are  inherent  in  this 
method  of  computing  labor  and  capital  costs.  Other  methods  could  be  used. 
These  are  discussed  in  greater  detail  later  in  this  report. 

From  19^1  to  195^^  cash  inputs  (costs  at  constemt  prices)  used  on 
spring  wheat- small  grain-livestock  fatrms  remained  at  a little  more  than  half 
the  total  inputs  (table  l) . The  quantity  of  goods  and  services  bou^t  or 
hired  increased  by  about  18  percent,  but  the  size  of  farm  and  the  amount  of 
capital  used  increased  about  as  much.  During  this  period,  the  amount  of  labor 
hired  decreased,  but  goods  and  services  from  nonfarm  sources,  such  as  machin- 
ery, fuel,  herbicides,  telephone,  and  electric  service,  increased  in  impor- 
tance. Goods  and  services  from  nonf€u:m  sources  valu^  at  constant  prices 
conprised  43  percent  of  total  costs  in  1952-54,  compared  with  only  34  percent 
in  1941-43. 

Prices  of  goods  and  services  from  nonfarm  sources  also  are  more  rigid 
than  prices  of  feed,  seed,  and  livestock,  or  wages  of  farm  labor.  Consequent- 
ly, as  nonfarm  goods  make  up  a laurger  proportion  of  totail  cost  items  today 
than  formerly,  any  decline  in  production  or  prices  received  by  farmers  in 
recent  years  has  depressed  net  income  more  than  in  eairlier  years  when  these 
items  were  not  so  important  in  farm  production. 
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Figure  !•-  Operating  expenses  represent  only  about  half  of  total  costs  of  production. 
Estimated  charges  for  operator  and  family  labor,  management,  and  capital  are  almost  as 
great.  Over  a period  of  years  gross  income  must  cover  all  these  costs  if  farmers  are 
to  remain  in  business. 
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Table  l.-Cash  eacpenditiares  and  items  purchased  from  nonfarm  sources  as  a 
percentage  of  total  costs,  19^7 "^9  prices,  wheat-small  grain-livestock 
farms.  Northern  Plains,  1941-5^ 


1941 

1942 
19*^3 

19^^5 

19^6 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 


Year 


Cash  inputs  "ij 

a percentage  of 
total 

Percent 


52 

52 

51 

51 

52 
52 

56 

57 

54 


55 

54 

52 

54 

52 


Nonfarm-produced 
inputs  1/  as  a 
percentage  of  total 

Percent 


33 

34 

35 
35 

37 

38 

41 

42 

41 

43 

44 

43 

44 

42 


ij  Inputs  are  goods  and  services  used  in  production  valued  at  constant 
prices  and  cost  rates.  In  this  instance,  1947-49  average  prices  were  used. 


TYPES  OF  COST  MEASURES 

Different  meastJres  of  costs  may  be  appropriate  for  different  purposes. 
Farm  costs  cam  be  measiired  in  terms  of  direct  cash  expenditures  only,  or 
they  may  include  charges  for  depreciation  of  capital  goods  that  must  be  re- 
placed at  some  time  in  the  future.  A more  complete  measiire  of  costs  woiild 
include  charges  for  tise  of  capital  and  those  for  unpaid  labor  and  meuiagement. 

One  method  of  estimating  costs  is  to  value  these  goods  and  services  in 
terms  of  current  prices.  Another  method  is  to  value  them  in  terms  of  con- 
stauit  prices  which  seirves  to  measure  the  relative  inportance  of  the  several 
factors  and  changes  in  their  relationships  over  a period  of  years.  Also,  cost 
per  unit  of  production  at  consteuat  prices  serves  as  a measure  of  efficiency. 
More  inportant,  it  serves  as  a measure  of  change  or  lack  of  change  in  ef- 
ficiency with  technological  development. 

In  measuring  costs  per  unit  of  production,  divergent  results  can  be 
obtained,  depending  on  whether  actual  yields  and  rates  of  production  or  aver- 
6ige  or  normal  yields  are  used  as  the  denominator.  Cost  can  be  computed  for 
the  farm  as  a whole  or  for  each  enterprise  on  the  farm.  Enterprise  costs  are 
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less  defensible  than  costs  for  the  whole  farm  because  no  generally  accepted 
method  exists  for  allocating  some  overhead  costs  or  joint  costs. 


CHANGES  IN  FARM  COSTS  OVER  TIME 

Since  1935 > three  major  factors  have  influenced  the  changes  in  total 
costs  and  costs  per  \mit  on  wheat-small  grain-livestock  farms.  These  are: 

(l)  Higher  prices  paid  for  goods  and  services;  (2)  higher  crop  yields;  and 
(3)  larger  f€u:ms.  In  the  Northern  Plains  only  the  third  factor  is  controlled 
to  any  extent  by  farmers.  Operating  expenses  have  risen  slightly  more  than 
the  total  of  charges  for  operator  and  family  labor  emd  management  at  hired 
labor  rates  and  for  the  use  of  capital  at  prevailing  interest  rates.  A 
fourth  factor,  which  haa  retarded  the  advance  in  costs,  has  been  the  increase 
in  efficiency  of  production.  This  is  related  to  the  increase  in  size  of  feurm. 

Chemges  in  crop  yields  from  the  1930 *s  to  the  19^0 ‘s  and  1950 ’s  were 
large  and  caused  wide  fluctuations  in  total  farm  production,  but  they  have  af- 
fected total  farm  costs  very  little.  The  volume  of  goods  and  services  used  in 
production  has  varied  much  less  than  crop  yields,  (fig,  2). 

Increase  in  size  of  farm  as  measured  by  total  inputs  - land,  labor, 
machinery,  and  other  goods  used  in  production  - has  helped  to  push  up  total 
costs  per  farm.  However,  to  the  extent  that  farms  have  become  more  efficient 
as  they  have  grown  larger^  the  increase  in  size  has  served  to  hold  down  costs 
per  unit  of  production. 

Change  in  total  inputs  is  perhaps  the  best  measure  of  change  in  size  of 
farm.  It  reflects  not  only  the  change  in  acreage  but  also  the  change  in  the 
use  of  labor,  and  of  capital  invested  in  livestock  and  equipment,  operating 
eijqpenses  and  depreciation  of  machinery,  and  feed  purchased  for  livestock.  In- 
creases in  most  of  these  factors  in  recent  years  were  offset  to  some  extent  by 
a decrease  in  the  amount  of  labor  used. 


Dollar  Costs 

As  shown  in  figure  2,  year-to-year  changes  in  total  inputs  usually  were 
small.  On  the  other  hand,  variations  in  production  on  these  farms  have  been 
large.  Variations  in  production  on  spring  wheat  farms  in  the  Northern  Plains 
have  been  as  great  or  greater  than  on  other  types  of  farms.  As  a result,  cost 
per  unit  of  production  hats  varied  greatly  also. 

Figure  3 shows  total  cost  and  operating  e:q)enses  per  unit  of  production. 
These  costs  were  very  high  in  193^  and  1936,  mainly  because  of  low  production. 
They  were  low  during  the  early  forties,  largely  because  of  the  higher  crop 
yields  during  this  period,  while  prices  paid  for  goods  and  services  were  still 
relatively  low. 
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Figure  2.-  Although  the  vol\ime  of  goods  and  services  used  in  production  has  remained 
fairly  constant  from  year  to  year,  the  volume  of  production  has  fluctuated  widely 
because  of  variations  in  crop  yields  in  the  Northern  Plains. 


COSTS  PER  UNIT  AND  PRICES  PAID 

Wheat  - Small  Grain  - Livestock  Farms 

UNIT  OF"X  ^ I |~%  OF  1937-41 
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Prices  paid  for  goods  and  services  rose  sharply  from  the  late  thirties 
to  the  early  fifties  and  thus  were  an  iB5>ortant  factor  in  the  upward  trend  in 
costs  per  unit  of  production  after  1940 • Costs  per  \init  of  production,  however, 
would  have  varied  considerably  over  the  last  25  years,  even  if  prices  paid  for 
items  used  in  production  had  remained  constant. 


Changes  in  Real  Costs,  and  Efficiency, 

With  Actual  and  Assumed  Yields 


Because  of  the  wide  fluctuation  in  crop  yields  and  the  considerable  rise 
in  prices  paid  for  goods  and  services  used  in  production,  neither  total  cost 
nor  operating  expenses  per  unit  of  production  are  a good  indication  of  what  has 
happened  to  real  costs;  that  is,  the  amount  of  labor,  and  the  quantities  of 
fuel,  machinery,  land,  and  other  factors  of  production  used  to  produce  the 
crops  and  livestock  on  these  farms,  or  what  these  costs  would  have  been  with 
normal  yields. 


Trends  in  Yield  as  They  Affect  Volume  of  Production 

and  Costs 

Variation  in  volume  of  production  on  crop  farms  is  largely  a function 
of  yield,  and  costs  per  unit  are  closely  related  to  volume.  A large  part  of 
the  cost  of  production  is  incurred  before  farmers  have  any  basis  for  estimat- 
ing  prospective  yields.  The  most  likely  yield  can  be  estimated  only  in  terms 
of  some  kind  of  normal  yield. 

Variations  in  weather  and  yields  have  been  so  great  that  it  is  diffi- 
cult  to  measinre  the  effects  of  weather  and  any  other  factors  that  may  have 
affected  yields.  If  precipitation  and  teu^erature  were  the  only  factors  con- 
sidered, the  record  for  1953  ^nd  1954  would  indicate  big^  yields,  but  crop 
yields  were  low  in  these  years.  Yields  of  wheat,  particularly,  were  low  be- 
cause of  damage  from  rust.  Durum  wheat  was  damaged  most  severely. 

Although  in  recent  years  yields  have  been  much  higher  than  during  the 
1930 *s,  the  trend  in  yields  of  wheat,  betrley,  and  oats  has  been  downward 
since  1942  (fig.  4).  Yields  of  oats,  barley,  and  wheat  rose  sharply  from 
the  level  of  the  1930 to  1942.  Most  of  the  increase  occurred  in  the  2 years 
from  1940  to  1942.  It  is  unlikely  that  any  factor  other  than  weather  could 
have  affected  yields  so  much  in  so  short  a time.  Since  1942  new  varieties  of 
crops  have  been  introduced,  but  these  have  been  more  in  the  nature  of  bolding 
actions  - new  varieties  that  were  resistant  to  new  strains  of  rust  - rather 
than  varieties  that  raised  the  level  of  yields.  More  and  larger  tractors  and 
machines  also  have  helped  to  maintain  yields  by  providing  more  thorou^  and 
more  timely  seedbed  preparation,  seeding,  and  harvest. 

Despite  these  innovations,  however,  the  trend  in  yields  has  been  down- 
ward since  1942.  These  facts  wo^2ld  appear  to  indicate  that  yield  expectation 
has  not  changed  significantly  in  the  last  20  years.  Perhaps  for  this  area  of 


YIELD  PER  PLANTED  ACRE 

Wh  eat  - Small  Grain  - Livestock  Farms 
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higbly  variable  yields,  however,  the  20-year  period  is  too  short  and  the 
weather  too  variable  to  permit  this  conclusion. 

According  to  a study  by  Heisig,  Ahrendes,  sind  Merrick,  ^ yields  of 
wheat  are  rising  gradually,  despite  wide  fluctuations  from  year  to  year  and 
the  long  downward  trend  since  1942,  Although  trends  in  yields  of  other  crops 
may  follow  a similar  pattern,  evidence  on  this  point  is  lacking. 

If  yields  of  wheat  in  North  Dakota  €ire  adjusted  for  annual  deviations 
from  normal  precipitation  and  ten5)erature  in  selected  months  over  a longer 
period  (1919"52),  the  resulting  trend  in  yield  is  upward  at  the  rate  of  about 
0,12  bushels  per  acre  per  year.  This  trend  in  yields  was  demonstrated  by 
Heisig,  Ahrendes,  and  Merrick  for  the  period  1919"^ • More  recently,  the 
trend  was  recalculated  for  the  longer  period. 

The  average  yield  of  wheat  in  the  wheat-small  grain-livestock  area 
from  1935  to  195^  was  11,5  bxishels  per  acre.  Adjusting  this  average  yield  to 
the  trend  indicated  above  gives  an  estimated  "normal”  yield  in  1935  of  9,76 
bushels  con5)ared  with  12,76  in  1955 ^ or  an  increase  of  3»0  bushels  per  acre  in 
20  years.  Estimates  of  costs  of  producing  wheat  are  presented  on  page  21, 

They  show  changes  in  costs  based  on  this  upward  trend  as  well  as  on  the 
assumption  of  constant  yields. 


Changes  in  Efficiency  with  Actual  and  Assumed  Yields 

An  aj^proximate  measure  of  change  in  efficiency  can  be  obtained  if 
variations  in  cost  per  unit  of  production  because  of  changes  in  prices  and 
yields  are  eliminated.  The  second  column  in  table  2 shows  an  index  of  what 
total  costs  per  unit  would  have  been  each  year  from  19^1  to  195^  if  prices  paid 
had  been  constant  at  the  19^7"^9  level.  The  third  column  shows  what  these 
costs  would  have  been,  if,  in  addition  to  constant  prices,  yields  had  remained 
constant  at  the  average  of  those  obtained  from  1935~5^* 

In  adjusting  from  actual  to  the  assumed  level  of  production,  crop  pro- 
duction was  adjusted  to  what  it  would  have  been  if  1935 "5^  average  yields  had 
been  obtained  each  year.  Rates  of  livestock  production  were  not  adjusted. 

Costs  were  not  adjusted  to  reflect  the  changes  in  harvesting  costs  that  are 
associated  with  changes  in  yields.  Adjustments  for  harvesting  costs,  however, 
would  have  affected  total  costs  very  little. 

With  constant  cost  rates  and  actual  yields,  costs  per  unit  of  production 
rose  about  a third  from  19^1-43,  the  period  of  hipest  yields,  to  1952“5^*  If 
yields  had  remained  at  the  1935 "5^  average  level  throughout  this  period  and  if 
prices  had  remained  constant  at  the  19^7 “^9  level,  cost  per  unit  of  production 
would  have  declined  about  12  percent.  The  latter  measure  may  be  the  best 
measure  of  chamge  in  efficiency  of  production  on  the  farm  as  a whole  from  19^1 
to  195^*  Thus,  real  costs  per  unit  of  normal  production  have  decreased  about 

^ Heisig,  C;  P.,  Ahrendes,  E,  H.,  and  Merrick,  D.  E.  Wheat  Production  in 
War  and  Peace,  U,  S,  Bur,  Agr,  Econ,  F,M,  48,  43  pp*^  illus,  1945*  (Processed.) 
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Table  2 .-Indexes  of  total  input  per  unit  of  production  at  19^7“^9  prices  with 
actual  yields  and  with  1935 ”5^  average  yields,  wheat-small  grain-livestock 
farms.  Northern  Plains,  19^1-5^ 

Index  numbers,  19^7-^9=100 


Total  input  per  unit  of  production  with- 
Actual  yields  ; 1935-54  average  yields" 


19^1 : 91  116 

19^2  : 87  116 

19^3  : 82  106 

19^4  90  104 

1945  : 80  101 

1946  : 99  103 

19^7  : 90  99 

1948  ; 91  100 

1949  : 119  101 

1950  90  105 

1951  : 85  96 

1952  : 118  105 

1953  : 105  97 

1954  : 120  96 


1 percent  a year.  That  is,  the  efficiency  of  production  has  increased  about  1 
percent  a year  since  194l.  The  increase  in  efficiency  actually  may  be  some- 
what larger  than  this,  if  it  is  assumed  that  an  itpward  trend  similar  to  that 
for  wheat  exists  in  yields  of  other  crops. 

Relative  Importance  of  Inputs  and  Price 

In  the  1930*8,  labor  waa  relatively  cheap  con5)ared  with  other  factors 
used  in  production,  but  wage  rates  rose  rapidly  during  World  War  II  years. 
Meamwhile,  the  amount  of  labor  used  on  these  farms  decreased  about  one-seventh 
from  1935  "to  195^  (table  3)*  The  quantity  of  machinery  used  (annual  cost  of 
its  operation  and  depreciation  in  terms  of  1947-49  prices)  was  low  relative  to 
the  amount  of  labor  used  during  the  1930 *s,  but  it  increased  about  60  percent 
from  1935  to  1954.  Increased  use  of  machinery  more  than  offset  the  decreased 
use  of  labor,  so  that  total  inputs  increased  from  the  1930 *s  to  the  1950*s. 
Production  also  rose  during  this  period,  but  total  inputs  rose  neeu^ly  as  rapid- 
ly and  real  costs  per  unit  of  normal  production  were  reduced  only  slightly. 

As  indicated  earlier,  the  quantity  of  machinery  on  these  spring  wheat 
farms  heis  increased  considerably  since  1935-  The  nature  of  this  increase  has 
changed,  however.  In  the  late  1930 *s  and  early  1940 ‘s,  most  of  the  increase 
was  in  the  form  of  additional  tractors  and  machinery  to  be  used  with  them.  In 
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Table  3 •“Labor,  machinery  and  land:  Cost  rates  and  quantity  used,  wheat-small 

grain-livestock  farms,  1930”5^ 

Index  numbers,  193T“^l*LOO 


Cost  rates 


Weige  rates 


Year 

Labor 

; Machinery: 

Land 

mach inery 
and  land 
prices 

1/ 

Labor 

;Mach inery: 

Land 

1930  .... 

109 

97 

166 

83 

119 

107 

101 

1931  .... 

75 

97 

149 

61 

115 

108 

99 

1932  .... 

59 

92 

128 

54 

123 

101 

98 

1933  .... 

55 

89 

116 

54 

122 

93 

96 

193^  .... 

62 

92 

115 

60 

112 

86 

95 

1935  .... 

75 

95 

115 

71 

114 

83 

98 

1936  .... 

77 

97 

115 

73 

101 

83 

94 

1937  .... 

90 

98 

115 

85 

104 

88 

96 

1938  .... 

92 

102 

112 

86 

102 

96 

98 

1939  .... 

90 

100 

100 

90 

96 

105 

100 

1940  .... 

97 

98 

86 

105 

98 

103 

102 

X9h\  .... 

131 

100 

86 

l4l 

100 

108 

104 

19l|-2  .... 

187 

106 

88 

193 

105 

123 

107 

19't3  .... 

252 

109 

90 

252 

in 

136 

no 

1944  .... 

280 

112 

109 

255 

109 

131 

114 

1945  .... 

310 

114 

114 

272 

108 

148 

117 

1946  .... 

308 

117 

129 

250 

103 

156 

120 

1947  .... 

348 

132 

i43 

252 

99 

173 

122 

1948  .... 

367 

155 

171 

225 

96 

196 

125 

1949  .... 

341 

174 

183 

192 

94 

221 

128 

1950  .... 

334 

177 

177 

189 

93 

236 

130 

1951  .... 

371 

191 

194 

193 

95 

239 

134 

1952  ..0. 

375 

198 

221 

179 

95 

261 

135 

1953  .... 

376 

200 

227 

176 

96 

266 

135 

1954  .... 

369 

202 

224 

173 

97 

266 

137 

Quantity  used  2/ 


^ Index  of  wage  rates  divided  by  indexes  of  machinery  and  land  prices 
weighted  equally. 

^ Measured  in  terms  of  1947-^9  prices. 


more  recent  years,  particularly  since  1950^  besides  acquiring  more  machines, 
farmers  have  replaced  many  older  tractors  and  machines  with  larger  models. 
This  enables  farmers  to  operate  more  land  without  additioncG.  hired  help. 
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Consequently,  farms  in  this  area  are  likely  to  continue  to  increase  in  size 
until  the  acreage  of  land  one  family  can  operate  with  the  larger  equipment 
is  more  nearly  the  optimum  acreage. 


Changes  in  Total  Farm  Costs,  with  Assumed  Charges  for  Operator  etnd 

Family  Labor  and  Capital 

As  indicated  earlier,  use  of  operator  and  family  labor  and  land  are  not 
"expenses”  in  the  usual  meaning  of  the  word.  However,  if  farmers  are  to  remain 
in  business,  the  returns  to  these  factors  of  production  must  meet  some  minimum 
standard  of  adequacy. 

Three  levels  of  return  to  operator  and  family  labor  and  land  are  com- 
pared in  estimating  changes  in  cost  per  unit  of  production  from  19^T“^9 
1953“5^*  First,  operator  and  family  labor  is  charged  at  the  wage  rates  for 
hired  labor  that  are  current  in  each  period,  and  land  is  charged  by  multiply- 
ing its  value  in  each  period  by  the  interest  rate  on  real  estate  mortgages  in 
the  period.  Second,  operator  and  family  labor  is  charged  at  19^7-49  farm  wage 
rates  and  land  is  charged  at  1947“^9  value  and  interest  rates.  This  is  the 
method  used  in  estimating  changes  in  efficiency  in  the  preceding  section. 

Third,  operator  and  family  labor  and  land  are  charged  in  both  periods  at  the 
rate  of  ret\am  earned  in  i9^7"^9*  Yields  are  held  constant  at  1935“5^  average 
yields • 


Table  4 shows  the  cost  computed  for  the  first  of  these  situations.  If 
charges  for  operator  and  family  labor  are  assumed  to  be  equal  to  current  wage 
rates  and  if  charges  for  capital  reflect  the  increase  in  prices  of  real  estate 
and  other  assets,  costs  per  unit  of  production  increased  about  11  percent  from 
191^7-49  to  1953-54, 

Estimated  charges  for  the  use  of  operator  and  family  labor  eind  manage- 
ment and  for  the  use  of  land  and  other  capital  were  hi^er  in  recent  years 
than  they  were  immediately  after  World  War  II,  It  may  be  argued  that  higher 
land  values,  particularly,  are  the  result  of  higher  incomes.  Therefore,  they 
should  not  be  used  as  a basis  for  estimating  costs.  Changes  in  costs  can  be 
estimated  while  charges  for  operator  and  family  labor  and  management  and  for 
capital  are  held  constant.  This  is  done  in  the  second  and  third  situations  il- 
lustrated in  table  5*  When  charges  for  operator  and  family  labor  are  computed 
at  the  relatively  high  level  it  earned  in  the  1947-49  period,  costs  per  unit 
are  hi^er  than  they  would  have  been  had  this  labor  been  charged  at  hired  wage 
rates.  However,  even  though  the  charge  for  operator  and  family  labor  more  than 
doubled,  costs  per  unit  increased  by  only  a fourth.  The  relative  change  in 
cost  per  unit  from  1947-49  to  1953-54  is  about  the  same  with  operator  and 
family  labor  at  1947-49  average  wage  rates  and  when  this  labor  is  charged  at 
the  rate  of  return  earned  in  1947-49,  The  increase  of  about  4 percent  from 
1947-49  to  1953-54  with  both  these  methods  is  less  than  half  as  great  as  with 
the  first  method,  under  which  cost  rates  for  labor  and  capital  reflect  the 
changes  that  occurred  in  wages  and  capital  costs. 
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Table  4 .-Cost  per  unit  of  production  with  operator  and  family  labor  charged  at 
current  wage  rates,  and  capital  charged  at  current  value  times  current 
interest  rates,  wheat-small  grain-livestock  farms,  1947-^9  a-nd  1953“5^ 


Yesir 

Gross  farm 
production 
In  1947-49 
dollars 
with 

1935-54 

average 

yields 

Operating 

expenses 

at 

current 

prices 

Charge  for 
operator 
and  family 
labor  at 
current 
wage 
rates 

Charge  for 
capital  at 
current 
vaLiue  and 
interest 
rates 

Total 
cost  of 
production 

Total 

cost 

per  unit 
of 
pro- 
duction 

Dollars 

Dol3-ars 

Dollars 

Dollars 

Dollars 

Dollars 

19'^7  

10,085 

4,142 

2,124 

1,187 

7,453 

0.74 

1948  

10,110 

4,727 

2,136 

1,620 

8,483 

.84 

19*^9  

9,849 

4,564 

2,ll4 

1,696 

8,374 

.85 

1947-49  av.. 

10,015 

4,476 

. 2,:i25 

1,501 

8:io4 

.81 

1953 

195^ 

11,077 

11,081 

5,295 

5.,l't5. 

2,557 

. 2,550  . 

2351 

2,294 

10,133 
. . . 9,989 

.91 

.90 

1953-54  av.. 

11.079 

5,220 

2,287 

10,061 

.91 

Change  from  19^7"^9  "to  195 3 "5^ > percent 
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Table  5 -"Change  in  cost  per  unit  of  production  with  3 levels  of  charges  for 
operator  and  family  labor  and  capital,  and  with  production  at  1935 "5^ 
average  yields,  wheat-small  grain-livestock  farms,  19^7 "^9  to  1953"5^ 


Basis  of  charges  for  operator  and 
family  labor  and  capital  l/ 


1947-49  : 1953-5^ 

average  : average 


Change  from 

1947-49 

to 


Dollars  Dollars 


Operator  and  family  labor  charged  at 
current  hired  wage  rates  and  capital 
charged  at  current  value  times  current 
interest  rates  


0.81 


0.91 


Operator  and  family  labor  charged  at 
1947-^9  averetge  hired  wage  rates  and 
capital  charged  at  19^7 “^9  average  value 
and  interest  rates  


Operator  and  family  labor  and  capital 
charged  at  the  rate  of  return  earned  in 
1947-49 


.81 


1.08 


.84 


1.12 


Percent 


/12 


i 


/ k 


1/  Average  hired  wage  rates  were  ^0.91  per  hour  in  1947-49  and  $0.9^  in 

1953-54.  If  use  of  capital  is  charged  at  I947-49  value  and  interest  rate,  the 
return  to  labor  Tised  in  1947-49  was  $2.07  per  hour.  Operating  expenses  were 
charged  at  current  cost  rates. 
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Actrial  costs  per  unit  of  production  with  prevailing  yields  and  cost 
rates  were  about  a third  higher  in  1953-5^  than  in  19^7 “^9  (^ig«  3)*  This 
change  reflects  higher  prices  for  goods  and  services  purchased,  higher  values 
of  land,  slightly  higher  charges  for  operator  and  family  labor,  and  lower  pro- 
duction in  1953"5^  than  in  19^7 "^9*  IT  these  costs  are  adjusted  as  described 
in  the  preceding  paragraphs,  costs  per  unit  rose  only  4 percent  during  this 
period. 


Both  gross  and  net  incomes  on  these  farms  were  lower  in  1953“54  than  in 
1947-49,  but  this  was  caused  aJLmost  entirely  by  a drop  in  farm  production  and 
in  prices  received  by  farmers.  Prices  paid  increased  15  percent.  Q?bis  increase 
caused  only  a 4-percent  increase  in  total  costs  of  production,  because  operating 
expenses  are  only  about  half  the  total  costs  and  because  improvements  in  ef- 
ficiency were  made  during  the  period. 


COST  OF  PRODUCING  WHEAT 

Chatnges  in  Cost  of  Production  for  the  Farm  as  a Whole  and  for 

the  Wheat  Enterprise 

Costs  per  \init  (bushel)  of  wheat  and  cost  per  unit  of  production  on  the 
whole  feurm  rose  at  about  the  same  rate  from  1937 ”4l  to  1947-49  (table  6). 

Since  then,  the  cost  of  producing  wheat  has  risen  faster  than  costs  of  produc- 
ing other  commodities  on  wheat -small  grain- livestock  farms  of  the  Northern 
Plains . 


Table  6. -Cost  per  unit  of  production  for  the  whole  farm  and  for  the  wheat 
enterprise,  wheat-small  grain-livestock  farms.  Northern  Plains, 
specified  periods 


Index  numbers,  1947-49=100 


Item 

1937-*H  • 19'^7-^9  ' 1953-5‘^ 

• • 

• • 

Cost  per  unit  of  production  for: 

The  whole  farm 

56  ICX)  133 

58  100  201 

The  wheat  enteimri se 

Perhaps  the  chief  cause  of  these  differing  rates  of  change  is  the  dif- 
ference in  the  level  of  yields  of  wheat  and  of  other  crops.  From  1937“4l  to 
1947-49,  yields  of  wheat  rose  less  than  yields  of  other  crops  on  these  farms 
(table  7)*  The  period  1947-49  was  one  of  relatively  high  yields  for  all 
crops.  By  1953“54,  yields  of  wheat  had  dropped  39  percent,  whereas  yields  of 
all  crops,  including  wheat,  were  down  only  20  percent. 
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Table  7 •"Yields  of  wheat  and  of  all  crops,  and  percentage  of  wheat  seeded  on 
fallow,  wheat-small  grain-livestock  farms.  Northern  Plains,  selected 
periods 


Item 

• 

• 

1937-^1:19^7-^9 

• 

1953-5‘» 

Yield  of  wheat: 

10.6  12.3  7.6 

86  100  61 

81  100  80 

68  39  59 

PATrprjtAfirp  of*  1Qli.7-4Q  Averaare  vield  ••• 

All  crop  yields,  percentage  of  1Q47-49  average  ..... 

Percentage  of  wheat  on  fallow  ...................... 

An  additional  factor  that  caused  changes  in  the  cost  per  bushel  of 
wheat  to  fo3JLow  a somewhat  different  pattern  from  the  cost  per  unit  of  all 
production  on  these  farms  is  the  difference  in  the  proportion  of  wheat  seeded 
on  fallow  and  consequently  the  difference  in  the  amount  of  cost  of  fallowing 
that  is  charged  to  the  wheat  enterprise.  Following  a series  of  dry  years  in 
the  1930*8  and  with  restrictions  on  acreage  of  wheat  planted  from  1936-41, 
about  two-thirds  of  the  wheat  was  seeded  on  fallow  in  1937 "4l  (table  7)«  In 
1947-49 > following  a series  of  yeaurs  with  ample  moisture  and  no  restrictions 
on  acreage  seeded,  only  39  percent  of  the  wheat  was  seeded  on  fallow.  Be- 
cause of  restrictions  on  acreage  seeded  in  1954  and  less  moisture  in  the  im- 
mediately preceding  years,  as  compared  with  the  1940 's,  the  proportion  of  wheat 
seeded  on  fallow  rose  to  nearly  60  percent  in  1953”54. 


Chcuages  in  Operating  Costs  and  in  Total  Costs  of  Producing  Wheat 

From  1937“41  to  1953-54,  operating  expenses  rose  nearly  as  fast  as  the 
total  costs  of  producing  wheat  (table  8).  The  slight  difference  in  the  rate 
of  change  from  1947-49  to  1953-54  is  caused  by  a shift  from  hired  labor,  which 
reduced  operating  expenses,  to  family  labor,  which  tended  to  hold  up  total 
costs . 


Cost  of  Producing  Wheat  - Actual  and  Assumed  Yields 

In  1953“54  the  cost  of  producing  a btishel  of  wheat  on  spring  wheat-small 
grain-livestock  farms  was  3k  times  as  hi^  as  in  1937"4l  and  about  twice  as 
high  as  in  1947-49  (table  9)«  Costs  per  bushel  rose  nearly  75  percent  from 
1937-41  to  1947 -49^  they  doubled  from  1947-49  to  1953-54. 

A part  of  these  higher  costs  was  caused  by  the  higher  prices  paid  for 
goods  and  services  used  in  production.  Prices  rose  rapidly  from  1937-41  to 
1947-49.  In  more  recent  years  they  have  continued  to  rise  at  a less  rapid  rate. 
Equally  important,  so  far  as  these  variations  in  costs  were  concerned,  was  the 
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Table  8.-  Total  costs  and  operating  costs  3^  bushel  of  wheats  wheat-small 
grain-livestock  farms.  Northern  Plains,  selected  periods 


Item 

1937-41  = 1947-49  : 1953-5^ 

• • 

• • 

Cost  per  bushel: 

Dollars  Dollars  Dollars 

0.87  1.50  3.01 

.48  .88  1.66 

Otipt fl-t ^ nse  coats  1/ 

Cost  per  bushel: 

Total  costa 

Index  numbers,  1947-4951CX) 

58  100  201 

55  100  189 

f)Y)<ak-pn+- -f np>  roats  1/ 

l/  Operating  costs  are  cash  e^enditures,  adjusted  for  change  in  inventory 
of  machinery  and  equipment  and  buildings,  chargeable  to  the  wheat  enterprise. 


Table  9 •-Cost  of  producing  wheat  at  prevailing  cost  rates,  wheat-small  grain 
livestock  farms.  Northern  Plains,  specified  periods 


Item 

1937-‘H-  19**7-^9s  1953-54 

average  I averace:  average 

Wheat  planted  per  farm  

148.4 

222.5 

203.5 

Yield  per  planted  acre 

10.6 

12.3 

7.6 

Total  production  

1,573 

2,746 

1,557 

Production  at  1935*54  average  yields  2^ 
Total  costs: 

....... .do .... 

1,832 

2,443 

2,426 

Wheat  (excl.  f6Q.low)  

953 

3,291 

3,191 

Fallow  (in  preceding  year)  

419 

816 

Wheat  and  fallow 

1,372 

4,107 

4 *683 

Total  cost  per  bushel  of  wheat: 

With  actual  yields  

.87 

1.50 

3.01 

With  1935*54  average  yields 

.75 

1.68 

1.93 

^ Adjusted  for  differences  in  acres  on  fallow. 


difference  in  yields  in  the  three  periods.  In  1937 “^1^  yields  were  a little  be 
low  the  1935 “5^  average;  in  19^7 “^9#  they  were  a little  above  the  average;  and 
in  1953“5^>  they  were  only  two- thirds  of  the  20-yeeu:  average. 
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All  the  increase  in  costs  from  1937~^1  to  1947-49  was  the  result  of 
higher  prices.  Diiring  this  interval,  prices  paid  by  these  farmers  doubled, 
but  costs  per  bushel  increased  only  75  percent.  Higher  yields  in  1947-49  and 
a slight  increase  in  other  efficiencies  prevented  costs  per  bushel  from  rising 
as  fast  as  prices. 

From  1947-49  to  1953"5^>  prices  paid  rose  only  about  I5  percent,  but 
the  cost  of  producing  a bushel  of  wheat  doubled.  The  chief  factor  in  the 
change  in  costs  was  the  drop  in  the  yield  of  wheat  from  12.3  bushels  per  seed- 
ed acre  in  1947-49  to  7*6  bushels  in  1953-54.  If  costs  are  adjusted  to  what 
they  would  have  been  with  the  1935-5^  average  yields,  they  more  nearly  follow 
the  changes  in  prices  paid.  The  increase  in  costs  per  bushel  from  1937*"^1  to 
1947-49,  assuming  1935“5^  average  yields,  actually  exceeded  the  Increase  in 
prices  paid  because  the  chsirge  for  operator  and  family  labor  rose  faster  than 
prices  paid  for  goods  auad  services  purchased.  This  charge  is  included  in  the 
cost  of  producing  wheat,  but  is  excluded  from  the  index  of.  prices  paid.  The 
implications  of  such  a change  in  assunptions  on  costs  and  efficiency  €n:e 
explored  in  the  following  paragraphs. 

Up  to  this  point,  normal  yield  has  been  interpreted  as  1935 ”5^  average 
yields.  However,  it  would  appear  to  be  equally  realistic  to  assume  that  the 
normal  or  expected  yield  of  wheat  in  the  wheat-small  grain-livestock  area  has 
risen  as  a result  of  inprovements  in  wheat  varieties  and  practices  used  in 
wheat  production.  The  trend  in  yield  indicated  by  Heisig,  Ahrendes,  and 
Merrick  shows  increase  in  yields  from  inprovements  in  practices,  including 
increases  in  the  proportion  of  wheat  seeded  on  fallow.  This  trend  could  be 
used  in  comparing  the  costs  of  producing  wheat  with  normal  yields,  if  the  in- 
crease in  the  proportion  of  wheat  on  fallow  was  at  a uniform  rate.  As  point- 
ed out  earlier,  however,  the  proportion  of  wheat  seeded  on  fallow  was  much 
higher  in  1937“^!  and  1953"5^  than  it  was  in  the  1947-49  period.  Data  in 
table  10  show  what  the  expected  yield  would  have  been  for  the  preportion  of 
wheat  on  fallow  in  each  period  and  what  the  cost  of  production  per  biishel 
would  have  been  if  these  yields  had  been  realized. 

With  prevailing  costs  and  practices  auad  expected  yields  with  normal 
weather,  costs  per  bushel  rose  from  $0.82  per  bushel  in  1937"^!  to  $1.82  per 
bushel  in  1953"5^*  The  shairpest  rise  in  cost  occurred  during  the  decade 
from  the  late  thirties  to  the  late  forties;  some  further  rise  has  occurred 
in  more  recent  years,  but  at  a less  rapid  rate. 

If  costs  €u*e  measured  in  1947-49  cost  rates,  costs  per  bushel  for 
expected  normal  yields  declined  from  $1.92  in  1937“^!  to  $1.56  in  1953-54. 

This  decline  in  costs  at  constant  prices  is  a measure  of  change  in  efficiency 
in  producing  wheat.  The  decline  in  cost  per  bushel  from  $1*92  to  $1.56 
represents  a decrease  of  I9  percent,  or  conversely  an  increase  in  efficiency 
of  23  percent  from  1937"4l  to  1953-54,  or  approximately  I.5  percent  per  year 
during  the  last  15  years. 


See  footnote  2,  p.  I6 
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Table  10.-  Cost  of  producing  wheat  with  prevailing  practices,  specified  costs, 
and  expected  normal  yields  adjusted  for  differences  in  proportion  of 
wheat  on  fa3JLow,  wheat-small  grain-livestock  farms.  Northern  Plains, 
selected  periods 


Item 

1937-*H 

1947-49 

1953-54 

Yields  per  planted  acre; 

Actual  

10,6 

12.3 

7.6 

Normal  2J  ................................ 

11.24 

11.42 

12,68 

Total  acres  seeded 

148.4 

222.5 

203.5 

Total  production  

1,668 

2,541 

2,580 

Total  cost  of  producing  wheat: 

At  prevailing  cost  rates  

1,372 

4,107 

4,685 

At  1947*49  average  cost  rates  

3,206 

4,174 

4,033 

Cost  per  bushel  for  expected  normal  yields: 

.82 

1.62 

At  prevailing  cost  rates  

1.82 

At  1947-49  cost  rates  

1.92 

1.64 

1.56 

1/  Trend  in  yields  based  on  method  used  by  Heisig,  Ahrendes,  and  Merrick 
(footnote  2,  p.  I6)  adjusted  for  difference  in  proportion  of  wheat  seeded  on 
fallow. 


The  trend  in  yield  has  little  effect  unless  the  periods  of  comparison 
are  separated  by  a number  of  years.  The  difference  in  costs  was  20  cents  a 
bushel  from  1947-^9  to  1953“54,  based  on  normal  yields  as  computed  in  table 
10,  compared  with  25  cents  if  i935“54  average  yields  are  tised  (table  9)* 

In  addition  to  the  question  of  trends,  there  is  the  question  as  to 
which  assumption  provides  the  most  accurate  estimate  of  the  present  level  of 
yields.  The  estimated  normal  yield  for  1953“54,  based  on  an  upward  trend,  is 
somewhat  higher  than  the  1935“54  average.  It  can  be  argued,  however,  that 
even  though  these  trends  in  yields  exist,  the  years  from  1935  through  1954 
represented  a period  of  better  than  average  weather.  In  general,  neither  the 
level  of  cost  estimates  in  the  postwar  period  nor  the  changes  in  the  estimates 
are  affected  significantly  by  whether  the  1935 ”54  average,  or  the  estimated 
yield  adjusted  for  variations  in  precipitation  and  temperature  is  assumed  to 
be  the  better  estimate  of  normal  yields. 


Cost-Price  Comparisons 

Comparison  of  costs  per  unit  with  prices  received  can  lead  to  erroneous 
conclusions.  The  assvunptions  in  such  comparisons  must  be  given  carefiil  atten- 
tion. As  pointed  out  earlier,  only  about  half  the  estimated  cost  of  production 
on  these  wheat  farms  is  made  up  of  direct  cost  items.  The  rest  consists  of 
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charges  for  operator  and  family  labor  and  land.  In  many  sitiiations,  the 
level  of  charges  for  these  factors  depends  upon  the  judgment  of  the  person 
aiJocating  the  costs.  For  exatrple,  the  charge  for  the  use  of  land  frequent- 
ly is  based  on  the  value  of  land  times  the  current  interest  rate.  The  value 
of  land  in  turn  depends  partly  on  the  net  return  to  land,  or  the  difference 
between  the  value  of  product  and  expenses.  If  value  of  land  is  based  partly 
on  cost  of  production,  it  is  not  consistent  to  base  cost  of  production  on 
value  of  land. 

As  may  be  observed  in  table  11,  prices  received  for  wheat  rose  faster 
than  costs  per  bushel  from  1937”^!  to  1947-^9*  Higher  yields  in  the  latter 
period  were  important  in  retarding  the  increase  in  cost  per  bushel.  At  the 
same  time,  higher  yields,  higher  prices,  and  good  incomes  caused  farmers  and 
others  to  bid  up  the  price  of  land  and  to  invest  in  more  machinery. 

Table  11. -Support  prices,  prices  received,  and  costs  of  wheat,  selected 

periods 


Item 

1937-'n:  = 1953-5'^ 

• • 

• • 

II. fl-  support  price  per  bushel 

Dollars  Dollars  Dollars 

1/0.71  1.93  2.22 

2/  .76  2.05  2.09 

.75  2.17  2.22 

.75  ■>  .68  1.93 

.86  2.02  2.24 

Season  average  price  per  bushel  received  by  farmers, 

u.s.  

Season  average  price  per  bushel  received  by  farmers. 
North  Dakota  ...................................... 

Cost  per  bushel  with  1935 “5^  average  yields, 
wheat-small  grain -livestock  farms; 

CTfUier-operatef^  farms 

Tenant -operated  farms 

1/  1938-^1  average.  No  support  program  for  1937  crop. 

^ Season  average  price  for  1938-^1  was  $0.71  per  bushel. 


Since  19^7"^9^  prices  received  by  farmers  for  wheat  have  risen  only 
about  2 percent,  but  cost  per  bushel  on  owner -operated  farms  has  risen  about 
15  percent,  assuming  a constant  level  of  yields  of  wheat.  Costs  have  risen 
about  11  percent  if  estimated  yields  with  normal  weather  are  used. 

Cost  per  bushel  on  tenant-operated  farms  rose  further  from  1937“^!  to 
1953“5^»  However,  when  compared  with  the  increase  in  costs  on  owner -operated 
farms,  more  of  the  increase  on  tenant -operated  farms  occurred  before  19^7 "^9 
( table  11) . 
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Cost “Price  Margins  and  Land  Values 

The  charge  for  the  use  of  land  on  tenant- operated  farms  based  on  the 
net  value  of  the  crop  with  the  iisixal  rental  arrangements  reflects  a higher 
return  to  land  than  the  interest  on  investment  on  owner -operated  farms. 

With  average  yields  and  prices  for  wheat  at  the  1953“5^  level,  farm  operators 
and  prospective  landlords  could  be  expected  to  bid  up  land  prices  still 
further.  The  lowering  of  support  prices  may  retard  the  rise  in  the  price  of 
land.  With  stable  prices  for  wheat,  however,  the  price  of  land  probably 
would  be  higher  than  it  would  with  uncertain  prices  for  wheat,  which  would 
average  as  high  as  support  prices. 

Other  factors  will  tend  to  influence  in  different  ways  the  trends  in- 
dicated above.  Crop  yields  in  this  area  are  unstable.  This  analysis  is 
based  on  1935 ”5^  average  yields.  Several  years  of  low  yields  could  reduce 
the  ability  or  the  desire  of  farmers  to  bid  more  for  resources.  A succes- 
sion of  years  with  high  yields  would  tend  to  encourage  more  spirited  bidding 
for  available  land  and  other  resources. 

Wheat  is  not  the  only  product  on  these  farms,  and  it  is  seldom  the 
only  product  on  any  farm.  Other  crops  and  livestock  may  provide  margins  of 
profits,  or  losses,  that  will  affect  farmers^  net  incomes  and  the  returns  to 
land. 


The  value  of  farmland  is  affected  also  by  returns  from  other  kinds  of 
investments « If  the  rate  of  return  per  dollar  invested  in  other  industries 
declines,  some  investors  might  shift  their  investments  to  land,  provided 
returns  from  this  soxnrce  appear  to  be  more  profitable.  Such  an  increased 
demand  for  land  would  tend  to  force  the  prices  of  land  still  higher.  Con- 
versely, higher  rates  of  returns  from  investments  in  other  industries  would 
reduce  the  demand  for  land,  even  though  net  returns  per  acre  remain  un- 
changed. 


Changes  in  Costs  and  in  Support  Prices 

From  19^?-^9  to  1953“5^^  costs  of  producing  wheat  rose  less  than  the 

increase  in  the  svipport  price.  Costs  on  owner -operated  farms  in  this  area 

rose  from  $1.68  per  bushel  to  $1.93^  or  25  cents  a bushel.  On  tenant- 
operated  farms,  costs  rose  22  cents  a bushel.  During  this  period  also,  the 
U.  S.  average  si^port  price  for  wheat  rose  29  cents  a bushel.  However,  in 
1947.49  the  market  price  for  wheat  was  well  above  the  support  level  so  the 
price  received  by  farmers  in  North  Dakota  rose  5 cents  a bushel  from  19^7“^9 
to  1953-5^ « 

A concliision  that  may  be  drawn  from  these  data  is  that  the  decrease 

in  income  on  these  spring  wheat  farms  from  1947-^9  to  1953“5^  caused 

partly  by  the  disappearance  in  the  spread  between  the  price  received  for 
wheat  and  the  support  price.  Cost  per  \mit  of  production  also  rose  during 
this  period,  but  the  support  price  rose  even  more.  To  the  extent  that  the 
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support  price  represents  a normal  relationship  between  prices  and  costs,  this 
relationship  remained  favorable  to  farmers,  or  even  improved  slightly  from 
1947-^9  "to  1953“5^*  Low  yields  in  1953“5^  also  reduced  incomes  below  what 
they  would  have  been  with  the  normal  yields  assumed  in  this  analysis. 


Changes  in  Cost  of  Producing  Wheat  With  Specified  Charges 

for  Operator  and  Family  Labor » and  Capital 

Much  of  the  cost  of  producing  wheat  consists  of  charges  for  operator 
and  family  labor  and  management  and  for  the  use  of  capital.  Normally,  earn- 
ings above  operating  expenses  conpensate  for  these  resources.  Any  level  of 
charges  for  the  use  of  these  resources  is  more  or  less  arbitrary.  One 
method  of  evaluating  these  resources  is  to  charge  current  hired  wage  rates 
for  labor  and  prevailing  interest  rates  for  capital.  However,  if  chsirges 
for  these  resotirces  are  made  at  a constant  rate  over  a period  of  years,  the 
resulting  change  in  total,  costs  during  the  same  period  may  be  less  subject 
to  question. 

In  effect,  this  is  what  was  done  in  table  12,  Operating  expenses  and 
other  costs,  except  charges  for  operator  and  family  labor  and  management  and 
land,  were  charged  to  the  wheat  enterprise  at  prevailing  cost  rates  in 
1947-49  and  in  1953“5^*  Charges  for  operator  and  family  labor  and  land  were 
charged  at  1947-49  average  rates.  With  this  method  of  computation,  the  in- 
crease in  the  cost  of  producing  wheat  from  1947-^9  to  1953“5^  was  12  cents  a 
bushel.  This  is  comparable  to  an  increase  in  costs  of  25  cents  a bushel,  if 
all  costs  in  1953"5^  are  charged  at  prevailing  cost  rates.  (See  table  9,) 

In  both  instances,  costs  are  figured  on  the  basis  of  1935“5^  average  yields. 
Therefore,  any  difference  in  costs  per  bushel  is  caused  by  higher  prices 
paid.  It  is  partly  offset  by  a slight  improvement  in  efficiency. 


Comparison  of  Cost  Methods 

Frequently,  agricultural  economists  are  asked  to  answer  the  question: 
i/hat  is  the  cost  of  producing  wheat?  The  inquirer  usually  has  a specific 
purpose  in  mind  in  asking  this  question,  but  he  may  be  unaware  of  the  limita- 
tions of  such  an  estimate.  Even  assuming  that  it  were  possible  to  estimate 
the  average  cost  of  producing  wheat,  still  half  the  wheat  would  be  produced 
at  above-average  costs  and  more  than  half  the  producers  would  be  producing 
at  above-average  costs . 

In  addition,  several  estimates  of  costs  could  be  made  depending  on  the 
conditions  xmder  which  wheat  is  produced  or  the  area  to  which  the  costs  apply. 
For  exan^le,  a variety  of  cost  levels  could  be  estimated  depending  on  whether 
they  represent  those  of  all  producers,  commercial  producers,  commercial  family' 
operated  farmers,  o".7ner -operators  or  tenant -operators,  or  producers  of  hard 
spring  wheat,  hard  winter  wheat,  or  soft  winter  wheat.  Furthermore,  the 
estimates  of  costs  would  depend  on  the  level  of  charges  assumed  for  the  use  of 
land  and  for  operators  amd  family  labor  and  management. 
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Table  12. -Cost  of  producing  a bushel  of  wheat,  with  charges  for  operator  and 
family  labor  and  land  at  19k'J-k<^  level  and  assuming  1935-5^  average 
yields,  wheat-small  grain-livestock  farms.  Northern  Plains,  19^1-7 -^9  to 
1953-5^ 


Item 

1947-49:1953-54 

• 

• 

Enterprise  Costs 

n-npk-rfl'hi ncr  pvT»«anRP»R  fit  •n'rPVA.1 1 In/sr  'nfi 

Dollars  Dollatrs 

2,U03  2,574 

653  613 

85  5‘^ 

196  3‘^6 

365  382 

U19  523 

Value  of  homegrown  seed  at  prevai ling  prices  ............... 

Mai  HR  o"P  horsp  worV.  at  •nrevai  1 i ncr  cost  rates  ............... 

Charge  for  operating  capital  at  prevailing  values  and 

^ nieres'h  rates  ............................................ 

Charge  for  land  at  I947-49  average  values  and  interest  rates* 
Value  of  operator  and  family  labor  and  management  at  I947-49 

ava-racra  vacra  rates  ( .tO  .01  ner  hr .)  ........................ 

Total  costs  ••••••••«••••• 

4.121  4.492 

PT»rvlnr*t‘i  on  at  1 ^4  averarre  vi  elfls ... 

Bushels  Bushels 

2,443  2,426 

Dollars  Dollars 

Cost  per  bushel  ............................................. 

1.69  1.U5 

Assuming  that  one  of  these  situations  is  selected  for  the  purpose  at 
hand,  several  methods  are  available  with  which  to  evaluate  a chetrge  for  land 
and  for  operator  and  family  labor  auad  management.  Some  of  these  methods  are 
shown  in  table  13  for  commercial  feunily-operated  farms  - the  most  common  size 
and  kind  of  farm  in  the  area.  Q?he  lowest  cost  shown  here  for  1953“5^  is 
$1.56  a bushel,  if  a prorated  share  of  actual  operating  expenses,  operator  and 
family  labor  charged  at  19^7 “^9  average  wage  rates  for  hired  labor,  and  land 
cost  based  on  19^7”^9  average  value  and  interest  rate  are  ch€irged  to  the  wheat 
enterprise,  and  if  half  the  cost  of  fallowed  land  is  charged  to  wheat  and 
1935 ”5^  average  yields  are  assumed.  At  the  other  extreme,  the  cost  is  $3*01 
a bushel,  if  prevailing  operating  expenses,  operator  and  family  labor,  and 
land  are  charged  to  the  actual  production  of  wheat  in  1953-5^ • A large  part 
of  this  high  cost  per  bushel  was  caused  by  low  yields  in  this  period.  If 
normal  yields  are  assumed,  the  range  in  costs  is  from  $1.56  to  $2.24  a b\ishel. 

The  hipest  cost  calculation  of  those  illustrated  in  table  13  is 
based  on  the  cost  of  producing  the  tenant’s  share  of  the  wheat  on  tenant- 
operated  fsirms.  The  tenant  retains  two-thirds  of  the  wheat.  All  operating 
expenses  and  all  labor  are  charged  at  prevailing  cost  rates.  Two-thirds  of 
the  seed  is  charged  to  the  tenant.  No  charge  is  made  for  the  use  of  land  but 
all  other  costs  (excluding  the  costs  usually  paid  by  the  landlord)  are  charged 
against  the  tenant’s  share  of  the  wheat  produced.  Under  this  method  and  as- 
suming average  yields,  the  cost  of  producing  a bushel  of  wheat  in  1953~54  was 
$2.24.  A variation  of  this  method  is  to  charge  the  value  of  the  landlord’s 
share  of  the  wheat  as  a cost.  However,  this  method  is  less  defensible  because 
the  cost  of  the  product  would  depend  directly  on  the  price  of  the  product. 
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Table  13. -Total  cost  of  producing  a bushel  of  wheat  at  various  levels  of  cost 
rates  and  yields,  commercial  family-operated  wheat-small  grain-livestock 
farms,  19^7 “^9  and  1953”5^ 


Item  ;i9^T-^9; 1953-54 


; Dollars  Dollars 

Prevailing  cost  rates:  * 

A.  All  costs  of  fallowed  laaad  charged  to  wheat-  . : 

1.  Owner -operated  farms,  prevailing  yields  •*:  I.50  3*01 

2.  Owner -operated  farms,  1935“54  average  yields  : 1.68  1.93 

3.  Teneuat’s  share  of  wheat  on  tensmt-operated  farms  : 

1935-54  average  yields  ..:  2.02  2 .24 

B.  Half  of  cost  of  fallowed  land  charged  to  wheat-  : 

4.  Otherwise  the  same  as  2 I.3I  1.62 


Adjusted  cost  rates  and  1935-54  average  yields: 

A.  All  costs  of  fallowed  lajad  cheirged  to  wheat- 

5.  Current  operating  expenses,  operator  and  family 


labor  and  land  charged  at  1947-49  rates  I.69  I.85 

6.  Same  as  5^  plus  a charge  for  management  at  7 • 

percent  of  the  value  of  net  production : 1.82  1*99 

7.  Same  as  5^  except  operator  and  family  labor  : 

charged  at  rate  of  return  earned  in  1947-49  .......:  I.90  2.12 

B.  Half  the  cost  of  fallowed  land  charged  to  wheat-  : 

8.  Otherwise  the  same  as  5 1.52  I.56 

9.  Otherwise  the  same  as  6 I.65  I.69 

10.  Otherwise  the  same  as  7 •••:  1.71  1.7^ 


Where  wheat  is  grown  on  fallowed  land,  the  question  arises  of  bow  much 
of  the  cost  of  fallowing  should  be  charged  to  the  wheat  enterprise.  The  answer 
depends  on  the  purpose  of  fallowing  and  whether  all  the  benefits  of  fallowing 
accrue  to  the  crop  that  follows  immediately.  In  the  spring  wheat-small  grain- 
livestock  area  of  north -central  North  Dakota,  farmers  frequently  fallow  to 
control  weeds.  When  this  is  the  chief  piarpose  of  fallowing,  the  reduced  weed 
infestation  is  beneficial  to  crops  for  several  years.  Although  fallowed  land 
normally  is  planted  to  wheat,  under  these  circumstances  the  whole  cost  of 
fallowing  should  not  be  charged  to  the  wheat  enterprise. 

As  in  many  other  allocations  of  costs,  the  proportion  of  the  cost  of 
fallowing  charged  to  the  wheat  enterprise  depends  in  part  on  judgment.  Through- 
out most  of  this  analysis,  all  of  the  costs  of  fallowing  have  been  charged  to 
the  wheat  enterprise,  but  if  half  instead  of  €l11  costs  of  fallowing  are  charged 
to  wheat,  the  cost  per  bxishel  with  average  yields  is  reduced  from  $1.93  a 
bushel  in  1953-54  to  $1.62  a bushel. 
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Although  the  level  of  costs  estimated  by  these  different  methods  varies 
widely,  the  variation  in  the  changes  in  costs  from  19^7“^9  "to  1953“5^  is 
relatively  small,  if  normal  yields  are  assumed  for  both  periods.  Depending  on 
the  method  used,  costs  increased  from  2 to  15  percent  during  the  period.  The 
smaller  increase  results  from  assviming  charges  for  operator  and  family  labor 
and  land  at  1947-^9  levels  and  charging  half  the  cost  of  fallowing  to  wheat. 
The  15-percent  increase  is  based  on  charges  for  these  factors  at  the  rates 
that  prevailed  in  each  period  and  charging  all  the  cost  of  fallowing  to  the 
wheat  enterprise. 


EFFECT  OF  VOLUIiE  OF  PRODUCTION  ON  COSTS 

On  farms  where  the  volume  of  production  varies  greatly  from  year  to 
year,  costs  per  unit  of  production  also  vary  widely.  Year-to-year  changes  in 
prices  paid  for  goods  and  services  used  in  production  usually  are  not  great. 
However,  over  a longer  period  of  time,  changes  in  prices  paid  may  be  greater 
than  changes  in  production.  Changes  in  cost  per  unit  of  production  of  one  pro 
duct  because  of  changes  in  volume  of  production  may  be  more  closely  associated 
with  changes  in  production  on  the  farm  as  a whole  than  with  changes  in  the 
size  of  the  given  enterprise. 


Relation  of  Volume  to  Cost  at  the 

Farm  Level 

One  way  of  showing  the  relation  of  vol\ime  of  production  to  cost  per 
unit  is  to  coii5)are  cost,  excluding  change  in  price,  with  volume  of  production. 
This  is  done  in  figure  5*  “Inputs”  are  costs  at  constant  prices;  in  this  in- 
stance, 1947-49  average  prices  were  used. 

Because  many  cost  items  are  fixed  or  are  incurred  before  an  estimate 
of  production  can  be  made,  there  is  little  opportunity  to  reduce  costs  in 
years  when  production  is  low.  As  a result,  the  cost  per  unit  increases  in  al- 
most direct  proportion  to  the  decrease  in  production.  There  is  some  saving 
in  costs  of  harvesting  so  that  when  production  was  cut  in  half,  from  100 
(I947-493IOO)  to  ^0,  the  cost  per  iinit  of  production  increased  from  about  95 
to  162,  or  only  about  JO  percent. 


Relation  of  Volume  to  Cost  at  the 

Enterprise  Level 

A change  in  the  size  of  one  enterprise  does  not  necessarily  result  in 
a change  in  the  cost  per  unit  of  production.  One  enterprise  may  be  expanded 
at  the  same  time  that  another  enterprise  with  similar  production  requirements 
is  contracted.  However,  deviations  from  normal  rates  of  production  may  cause  a 
change  in  costs  per  unit  of  production  in  any  one  year. 
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Figure  5*"  An  inverse  correlation  exists  between  volume  of  production  and  inputs  per  \mit 
of  production,  because  most  costs  are  fixed  in  any  one  year. 
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Thus,  changes  in  costs  per  unit  of  production  may  be  small  when  one 
crop  is  substituted  for  a similar  crop.  However,  if  some  land  is  taken  out 
of  small  grain  and  used  for  row  crops,  or  vice  versa,  or  taken  out  of  crops 
and  used  for  pasture,  costs  per  unit  of  production  in  the  enterprise  that  is 
contracted  usually  increase. 

A shift  from  wheat  to  other  small  grains  and  flaix  affects  the  cost  per 
unit  of  production  of  either  crop  very  little,  because  production  requirements 
of  these  crops  are  similar.  When  production  controls  are  imposed  on  one  crop, 
such  as  wheat,  and  farmers  are  free  to  shift  use  of  the  released  acreage  to 
other  similar  crops,  the  costs  are  not  affected  materially  by  the  decrease  in 
production  of  wheat. 


Effects  of  Production  Controls 

on  Costs 


Since  19^9>  production  controls  on  wheat  have  been  in5)0sed  twice. 
Restrictions  were  applied  to  the  1950  crop,  but  as  they  were  removed  before 
the  end  of  the  crop  year  they  were  not  wholly  effective  at  that  time.  In 
195^^  production  controls  were  again  in^osed  in  the  form  of  acreage  allot- 
ments and  marketing  quotas.  These  changes  from  coDiplete  freedom  as  to  the 
acreage  to  be  planted  to  forced  reductions  in  acreage  provide  an  opportunity 
to  study  the  changes  in  costs  that  followed  a sharp  reduction  in  acreage  of 
wheat . 


From  19^9  to  195C^>  operators  of  spring  wheat-small  grain-livestock 
farms  in  the  Northern  Plains  reduced  their  acreage  of  wheat  about  2k  percent. 
Again  in  195^>  the  acreage  of  wheat  on  these  farms  was  reduced  by  20  percent. 

In  adjusting  to  the  allotment  program,  spring  wheat  farmers,  to  a 
large  extent,  shifted  from  production  of  wheat  to  production  of  other  small 
grains  and  fleix.  A sma3J.  acreage  was  taken  out  of  crops  entirely  in  1950  and 
again  in  195^  (table  l4) . Also,  in  1950,  the  acreage  of  land  fallowed  was 
somewhat  larger  than  in  19^9*  In  195^ > however,  acreage  fallowed  was  some- 
what smaller  than  in  1953 • In  both  1950  and  195^^  the  proportion  of  wheat  on 
fallow  increased  from  the  preceding  years  largely  because  the  reduction  in 
acreage  of  wheat  occurred  on  other  than  fallow  land. 

Acreage  allotment  programs  for  wheat,  as  they  were  carried  out,  did 
not  significantly  affect  the  cost  of  producing  wheat  on  spring  wheat  farms  in 
the  Northern  Plains . Farmers  shifted  from  production  of  wheat  to  other  crops 
for  which  the  same  machinery  could  be  used.  Also,  they  used  about  the  same 
amount  of  labor  and  the  same  quantities  of  fuel  and  other  materials  per  acre. 
As  the  shift  in  production  required  no  additional  investment  and  as  volume  of 
production  on  these  farms  was  not  affected  materially  by  this  shift,  costs  per 
unit  of  production  were  unchanged.  However,  changes  in  yields  and,  to  a 
lesser  extent,  changes  in  prices  paid  by  farmers  and  charges  for  operator  and 
family  labor  and  capital  tend  to  obscure  the  effects  of  changes  in  acreage  of 
wheat  on  costs  of  production. 
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Table  l4,-  Changes  in  use  of  cropland  following  wheat  acreage  allotments, 
wheat-small  grain-livestock  farms.  Northern  Plains,  selected  years 


Item 

19U9 

= 1950  * 1953 

• • 

# • 

; 

Acres 

: Acres  Acres 

Acres 

Total  acreage  in  farm  

634 

6kj  671 

680 

Cropland  (incl.  hay) 

515 

502  550 

54i 

Wheat  s eed ed  ............................ 

24l 

187  825 

9h  129 

116  112 

182 

Wheat  on  fallow 

90 

94 

Percent 

112 

103 

Percent 

Fallow  .................................. 

Percent  Percent 

Percentage  of  all  land  in  wheat  

38.0 

28,9  33.5 

26.8 

Percentage  of  wheat  on  fallow  

37 

50  57 

62 

Actual  costs  per  bushel  declined  from  the  preallotment  year  1949 > to 
1950  (table  15).  In  1950  yields  per  planted  acre  averaged  13.6  bushels  per 
acre  compared  with  10,1  bushels  in  19% • In  1954,  however,  costs  per  bushel 
were  much  higher  than  in  1953  when  production  was  unrestricte<^  but  yields  in 
the  latter  year  averaged  only  6.6  bushels  per  acre  compared  with  8.5  the  year 
before • 


If  yields  are  adjusted  to  reflect  the  yields  that  might  be  ejected 
under  normal  growing  conditions,  the  difference  in  costs  per  bushel  with  and 
without  restrictions  on  production  of  wheat  is  insignificant.  Cost  rates  in 
1953  and  1954  were  somewhat  higher  than  they  were  in  1949  and  1950.  But  if 
costs  are  adjusted  to  reflect  1947-49  average  cost  rates  as  well  as  normal 
yields,  costs  per  bushel  of  wheat  are  approximately  the  same  for  each  of  the 
4 years • 


Although  cost  of  production  per  bushel  of  wheat  was  not  eiffected  by 
restrictions  on  production  of  wheat  on  these  farms,  it  does  not  follow  that 
farm  incomes  were  not  adversely  affected;  neither  can  the  conclusion  regard- 
ing costs  be  applied  to  other  types  of  farms  or  to  wheat  farms  in  other  areas. 
In  shifting  from  hi^er  to  lower  valued  crops,  incomes  normally  would  be 
reduced  even  if  costs  remained  unchanged.  On  many  types  of  farms,  production 
cannot  be  shifted  from  one  crop  to  another  without  reducing  the  total  produc- 
tion of  the  farm,  or  without  additional  investment  in  machinery  or  materials, 
or  less  profitable  use  of  operator  and  family  labor. 

Data  are  not  available  to  show  variations  in  the  cost  of  producing 
wheat  among  farms.  In  addition  to  variations  in  costs  that  arise  from  varia- 
tions in  yields  and  production,  as  shown  in  figure  costs  also  vary  by  size 
of  farm,  method  of  production,  quality  of  land,  and  skill  of  management.  The 
range  in  costs  on  individual  farms  probably  would  be  at  least  as  great  as  the 
range  shown  in  table  13  or  in  f ig\ire  5 • 
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Table  15*“  Effect  of  wheat  acreage  allotment  on  the  cost  of  producing  wheat. 


wheat-small  grain-livestock  farms. 

Northern  Plains,  selected 

years 

Item 

191^9 : 

• 

1950 : 

• 

1953 : 

• 

1954 

Wheat: 

Planted  

240.8 

186.6 

225.1 

182.0 

Production  

2,431 

2,530 

1,917 

1,197 

Production  at  1935“5^  average  yields. 

2,629 

2,151 

2,662 

2,190 

Cost  of  production  

4,546 

3,895 

5,221 

4,287 

Costs  at  19^7 "^9  average  cost  rates 

3,592 

‘^,373 

3,530 

Cost  per  bushel  of  wheat  at: 

Prevailing  yields  and  cost  rates  . 

1.87 

1.54 

2.72 

3.58 

1935 “5^  average  yields  and  prevailing 

cost  rates  

1.73 

1.81 

1.96 

1.96 

1935-5^  average  yields  and  19^7“^9  cost 

rates  

1.64 

1.67 

1.64 

1.61 

Operator  and  family  labor  used  on  the  whole 

farm  

2,390 

2,380 

2,620 

2,670 

COMPOSITION  OF  THE  COSTS  OF  PRODUCING  WHEAT 

To  an  individml  farmer,  operating  expenses  and  the  value  of  seed  wheat 
are  the  chief  items  of  cost.  These  are  out-of-pocket  expenses  that  must  be 
met.  Operating  expenses  include  depreciation  on  machinery  and  buildings, 
taxes,  and  other  fixed  charges.  Depreciation  may  be  deferred  for  a year  or 
two,  although  ordinarily  these  costs  must  be  met  each  yeeu:  in  terms  of  either 
replacement  costs  or  repairs.  Usually,  other  fixed  expenses  imist  be  paid 
ciirrently. 

The  charge  for  operator  and  family  labor  represents  an  opportunity 
cost.  In  most  of  this  report,  the  charge  for  this  labor  is  equal  to  the  earn- 
ings of  hired  labor  in  the  area.  Presumably,  operator  and  family  labor  was 
worth  as  much  on  the  operator’s  farm  as  on  any  other. 

Charges  for  operating  capital  are  real,  though  not  necessarily  cash, 
costs.  The  equipment  represented  by  this  capital  is  necesseury  to  the  opera- 
tion of  the  fetrm.  Unlike  the  charge  for  land,  the  charge  for  operating 
capital  applies  to  all  farms  whether  owned  or  rented  and  regardless  of  when 
the  operator  began  farming.  Some  farmers  avoid  a part  of  this  charge  by  hir- 
ing machinery.  This  procedure  reduces  the  charge  for  capital,  but  it  does  not 
necessarily  reduce  operating  expense  or  total  costs. 

The  charge  for  land  is  perhaps  the  least  satisfactory  of  those  shown  in 
table  l6.  When  the  land  charge  is  based  on  mortgage  interest  rates,  it  is 
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Table  l6. -Compos it ion  of  costs  per  bushel  of  wheat  produced,  assuming  1935 ”5^ 
average  yields,  wheat-small  grain-livestock  farms.  Northern  Plains, 
selected  periods 


Production  and 
cost  items 

1937 

-4i 

1947-49 

__  1953-51* 

: Percent - 
Amount:  age  of 
: total 

:Percent- 
Amount : age  of 
: total 

rPercent- 
Amount:  age  of 
: total 

Bushels 

Percent 

Bushels 

Percent 

Bushels 

Percent 

Total  production  ............ 

1.832 

2,443 

2,426 

Dollars 

Dollars 

Dollars 

Hired  labor  

0.07 

10 

0.20 

12 

0.13 

7 

Other  variable  operating 

e3q>enses  

.21 

28 

.51 

30 

.55 

28 

Fixed  operating  expenses  .... 

..  .13 

_ 11 

.27 

16 

.38 

20 

Total  operating  expenses. 

.41 

55 

.98 

?8 

1.06 

55 

ValTje  of  homegp^nwn  seed  ..... 

.07 

9 

.27 

16 

♦25 

13 

Value  of  horse  work  ......... 

.08 

11 

.03 

2 

.02 

1 

Value  of  operator  and  family 

1 ahor  management  ...... 

.05 

7 

.17 

10 

.23 

12 

Charge  for  operating  capital 

.04 

1 

5 

.08 

5 

.14 

7 

Charge  for  land  

.10 

13 

.15 

9 

.23 

12 

Total 

.75 

100 

1.68 

100 

1.93 

100 

below  what  tenant  farmers  are  paying  on  crop-share  leases.  Operating  expenses 
on  rented  farms  are  somewhat  lower  than  those  on  owner-operated  farms,  as 
taxes,  depreciation,  and  repairs  on  buildings  and  fences,  some  of  the  insiirance, 
and  part  of  the  seed  or  harvesting  costs  are  paid  by  the  landlord.  However, 
total  costs  per  bushel  of  the  tenant's  share  of  the  wheat  are  higher.  (See 
table  13*) 

The  assumed  charge  for  land  for  the  1953”5^  period  is  too  high  for 
owner -operators,  except  for  those  who  bought  fsurms  at  1953“5^  or  higher  prices. 
The  average  land  charge  in  1953-5^>  assuming  1935"5^  average  yields,  was  $0.23 
per  bushel  of  wheat.  However,  for  farmers  who  bought  their  farms  in  1937“^!  or 
1947 -49>  sit  the  average  prices  that  prevailed  in  those  years,  the  land  cheirge 
would  be  $0.10  or  $0.15,  respectively.  For  most  owner -operators  of  1955^  the 
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land  charge  is  somewhere  between  the  low  of  $0.10  per  bushel  for  those  who 
bought  their  farms  in  the  low  period  of  1937“^!  s^nd  the  high  of  $0.23  per 
bushel  for  those  who  bought  farms  in  the  last  few  years. 

Changes  in  Composition  of  Costs 

The  relative  importance  of  cash  and  noncash  costs  on  debt-free  owner- 
operated  fsurms  has  not  changed  appreciably  since  1935*  Operating  expenses 
made  up  about  55  percent  of  the  total  cost  in  1937“^!  and  in  1953“5^*  (See 
table  16.)  Because  of  the  higher  prices  received  for  wheat  in  recent  years, 
the  value  of  homegrown  seed  has  become  relatively  more  important.  Similarly, 
the  rapid  rise  in  weige  rates  has  caused  the  charge  for  operator  and  family 
labor  to  be  a larger  part  of  total  costs. 

Changes  in  Cost  Rates,  Technology,  and  Use  of  Resources 

Some  inportant  changes  have  occxirred  among  individual  cost  items. 

Prices  of  some  have  increased  more  rapidly  than  those  of  others.  For  example, 
wage  rates  have  risen  faster  than  land  values  eind  the  resulting  increase  in 
value  of  operator  and  family  labor  is  greater  than  the  increase  in  the  charge 
for  use  of  the  land. 

If  the  effect  of  changes  in  price  is  eliminated  from  these  comparisons, 
some  changes  in  the  quantities  of  several  items  are  also  apparent.  An  estimate 
of  the  change  in  the  quantity  of  these  goods  and  services  used  can  be  obtained 
when  these  costs  are  adjusted  to  constant  prices.  On  this  basis,  operating 
expenses  in  1953“5^  were  56  percent  of  total  costs,  compared  with  percent 
in  1937 "^1  (table  17)*  Operator  and  family  labor  increased  from  10  percent  of 
total  costs  in  1937”^!  to  13  percent  in  1953“'5^>  while  hired  labor,  which  is 
included  in  operating  expenses,  decreased  from  16  to  8 percent  of  total  costs. 

Most  of  the  operating  expenses  are  expenditiares  for  items  that  farmers 
buy  from  nonfarm  sources.  If  hired  labor,  feed,  and  seed  (services  and  goods 
obtained  largely  from  other  farms)  are  subtracted  from  operating  expenses, 
the  rest  represents  goods  and  services  from  nonfarm  sotarces.  In  1937 only 
29  percent  of  total  inputs  (costs  at  constant  prices)  were  obtained  from  non- 
farm  sources,  but  by  1953“5^  they  comprised  43  percent  of  total  inputs 
(fig.  6). 

Nonfarm  inputs  are  more  important  on  wheat-small  grain-livestock  farms 
than  on  many  other  types  of  fau*ms.  Figure  6 shows  the  change  in  the  propor- 
tion of  total  inputs  obtained  from  nonfarm  sources  on  wheat-small  grain- 
livestock  farms,  compared  with  four  other  important  types  of  farms  in  the 
country.  On  only  one  of  the  other  four  types  of  farms  is  the  proportion  of 
purchased  inputs  as  high  as  on  wheat-small  grain-livestock  farms. 

An  equaiLly  important  change  has  taken  place  in  the  composition  of  the 
goods  and  services  farmers  buy  or  hire.  These  are  shown  in  table  I8,  in  terms 
of  1947-49  prices.  Hired  labor  accoxinted  for  31  percent  of  all  inputs  bought 
by  these  wheat  farmers  in  I937“4l.  By  1953”5^>  hired  labor  made  up  only  l4  per- 
cent of  the  total.  Power  and  machinery,  which  made  up  49  percent  of  cash 
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Table  IJ. -Compos it ion  of  inputs  (costs  at  I947-49  prices)  used  in  producing 
wheat,  wheat-small  grain-livestock  farms.  Northern  Plains,  selected 
periods 


Item 

; Percentage  of  total  costs 

• 1937-‘H'  19hj-h9-  1953-54 

• • • 

: Percent 

Percent 

Percent 

Total  operating  expense  

58 

56 

Operating  expense,  excluding  hired  labor 

(33) 

(ite) 

(48) 

Hired  labor  

(16) 

• 

(12) 

(8) 

Value^  of  homegrown  seed  

Value  of  horse  work 

• 

16 

15 

2 

1 

Value  of  operator  and  family  labor  and 
management  

10 

10 

13 

Charge  for  operating  capital  

5 

6 

Charge  for  land 

9 

9 

Total 

: 100 

• 

♦ 

100 

100 

inputs  in  1937 “^1>  rose  to  68  percent  in  1953“5^*  The  proportion  of  other  cash 
inputs  did  not  change  appreciably  during  the  period, 

• 

To  a large  extent,  the  change  in  purchased  inputs  was  simply  a replace- 
ment of  hired  labor  with  machinery.  In  1937“^!^  hired  labor  and  power  and 
machinery  together  comprised  80  percent  of  all  purchased  inputs.  Despite  a con- 
siderable shift  between  these  two  groiips  of  cost  items  by  1953"5^^  together 
they  comprised  82  percent  of  cash  inputs  in  the  latter  period. 


Table  l8. -Change  in  composition  of  operating  e:q)enses  (at  19^7 “^9  average  prices) 
charged  to  the  wheat  enterprise,  wheat-small  grain-livestock  farms.  Northern 
Plains,  selected  periods 


Item 

1937-41  • 1947-49  • 1953-54 

• • 

• • 

Hired  labor  

Percent  Percent  Percent 

31  21  14 

10  8 8 

49  63  68 

978 

112 

C rop  e^^ens e .................................... 

Power  and  machinery  expense  ..................... 

Taxes  paid 

Building  and  overhead  expense  

Total 

100  100  100 

39 
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Figure  6.-  The  increase  since  1937-41  and  the  recent  level  of  nonfarm  goods  and  services 
used  in  production  have  been  greater  on  v/heat-small  grain-livestock  farms  than  on 
several  other  important  types  of  farms  in  the  United  States. 
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